27
particularly in the northern hemisphere. For the European Alps information on amphipods has 28 been relatively limited until recently. We describe a new, widely distributed amphipod 29 species, Gammarus alpinus sp. nov., found across the Alps and analyse its distribution, 30 biogeography as well as genetic and morphological differentiation. Until now, this species has 31 been reported as Gammarus lacustris. Based on genetic and morphometric measurements, we 32 show that G. alpinus is highly divergent from G. lacustris. The latter has a circumpolar 33 distribution, but may be absent from the Alps. The observed occurrence pattern of G. alpinus 
Introduction

44
Freshwater environments only cover about 2% of Earth's surface, but nearly comprise 45 equal species richness as marine environments, which cover ~70% of the Earth's surface 46 (Wiens, 2015) . Alarmingly, the high diversity in freshwater systems is severely threatened, as 47 these ecosystems are especially sensitive to environmental changes (Vörösmarty et al., 2010) . 48 Thus, from a conservation perspective, the identification of diversity hotspots as well as 49 regions of high endemism is needed. Surprisingly for many major groups of invertebrates, 50 solid databases on their occurrences as well as possible conservation status are lacking (e.g. The current species distributions of freshwater organisms in Europe are strongly 61 shaped by the Pleistocene ice ages as a major paleoclimatic phenomenon (Hewitt, 1999;  62 Foulquier et al., 2008) . Refugia in ice-free regions acted as "safe harbours" during glacials, 63 especially for temperate-adapted species (e.g. Stewart et al., 2010) . After deglaciation and within species (Karaman & Pinkster, 1977a) combined with cryptic diversity between species 70 resulted in a long lasting debate about the phylogeny and taxonomy in the genus Gammarus
71
(FABRICIUS 1775). Even on the family level (Gammaridae) many uncertainties remain (see 72 Hou & Sket, 2015 for an overview).
73
Amphipods belong to the most important freshwater organisms with respect to 74 biomass as well as ecosystem processes in many freshwater systems (Holsinger, 1976;  75 Väinölä et al., 2008) . They have an important ecosystem function in aquatic foodwebs, 76 linking terrestrial detritus input to higher trophic organisms, such as fish (Rogers, Covich, & 77 Thorp, 2010). Furthermore, they are often used as indicator taxa for ecological monitorings 78 (e.g. Stucki, 2010 ) and ecotoxicological tests (Gerhardt, 2011) . date back to a pre-molecular biology era (Schellenberg, 1934; Hynes, 1957 and reports specifically for Switzerland, and followed up references given in the studies read.
Material and Methods
126
We in total screened 139 publications and reports (107 publications in Supp. Berlin with a large amphipod collection for records of G. lacustris.
133
We complemented these data with a field sampling campaign, covering in total 102 134 lakes in France, Switzerland, Italy and Austria (Supp. ClustalW algorithm (Larkin et al., 2007) . This resulted in 121 COI sequences for the G. subsequent analysis is based on our 83 newly generated sequences solely (Supp. Table 3; 73   209 alpine and 10 Fennoscandian specimens).
210
We tested the monophyly of the entire G. lacustris complex using a Maximum lakes at lower elevation or in small higher elevation lakes. The contour plot was generated in 300 R version 3.1.3 and based on complete cases of ecological data of sampled specimens.
301
Elevation data and lake sizes were used in an individually written script, including the Diagnosis.
397
Morphologically nearly identical to G. lacustris, it is a comparably large and robust 398 species ( Figure 5A ). Gammarus alpinus has only one clear group of 2 to 6 setae (and very 399 rarely an isolated seta) along the anterior margin of the carpopodite of gnathopod 2 ( Figure   400 5D), while G. lacustris has two distinct groups that harbour 5 to 8 setae in total ( Figure 5E ).
402
Description.
403
Body length: maximum length (TOT, see Supp. Table 5) Variability. Distribution.
469
The species is restricted to the European Alps and has been recorded in Austria, Mächler, 2016). Whereas the first observation can be due to passive drift, the findings in the 500 inlets clearly suggest some ability to persist in slow running and small streams and creeks. G. surprising, given the well-known occurrence in the Alps. We raise the alpine populations to 
